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In This IssueRebuilding the Nuclear Envelope, No ProbLEM
PAGE 122
Multiple phosphorylation events drive nuclear envelope (NE) disassembly in mitosis. Phosphory-
lation of BAF, a protein essential for NE reformation, reduces its affinity for chromatin and its asso-
ciation with proteins that reside in the inner nuclear membrane. Asencio et al. identify LEM-4 and
show that it is required for BAF dephosphorylation and nuclear envelope reassembly. By coordi-
nating kinase and phosphatase signaling on BAF, Lem4 controls postmitotic NE formation.
Tolerating Motherhood with Tregs
PAGE 29
In placental mammals, pregnancy represents a unique physiologic ‘‘transplantion’’ setting that
requires tolerance to paternal antigens foreign to the maternal immune system. Samstein et al.now show that an enhancer for the transcription factor Foxp3, which is essential for the differentiation of a subset of regulatory
T cells, is present only in placental mammals. These T cells are important for maternal tolerance of the fetus, presenting a potential
explanation for the emergence of a mechanism for the extrathymic differentiation of regulatory T cells during evolution.
Unraveling the Telomere Overhang
PAGE 39
A 30 overhang is a key feature of mammalian telomeres, critical for the protection of chromosome ends. Wu et al. now show how this
overhang is generated through 50 end resection by two nucleases, Apollo and Exo1, and fill-in synthesis by a DNA polymerase
a accessory factor, CST. They document that the telomeres synthesized by leading- and lagging-strand DNA replication are pro-
cessed differently and that overhang generation involvesmultiple steps that are closely controlled by the telomere shelterin complex.
snRNP Regulation beyond Splicing
PAGE 53
Pre-mRNAs are susceptible to premature termination due to cleavage at cryptic polyadenylation sites throughout individual tran-
scripts. Berg et al. now show that U1 snRNP acts cotranscriptionally to regulate access to these sites as decreasing U1 levels
lead to progressively shorter transcripts. In neurons in which activation can selectively elevate mRNA levels relative to U1, this mech-
anism supports production of shorter transcripts, including some that encode known protein isoforms, suggesting a regulatory role
for this U1 activity.
piRNAs Know Thyself
PAGE 88, PAGE 65, and PAGE 78
A subset of piRNAs is known to silence transposons in the germline, but the vast majority of the thousands of identified piRNAs have
no known function. Three papers from Ashe et al., Shirayama et al., and Lee et al. now shed light on this function. The latter two
papers set out evidence for a provocative theory that places piRNAs at the center of a ‘‘self’’ versus ‘‘nonself’’ sensor, with some
piRNAs functioning to silence foreign DNA, whereas others are part of a mechanism that protects endogenous germline-expressed
genes from aberrant silencing. Ashe et al. and Shirayama et al. show that selective silencing persists for dozens of generations in
worms, and a hand-off from piRNA-binding proteins to the nuclear WAGO Argonaute transcriptional silencing pathway means
that the initial trigger does not need to be present to maintain the transgenerational effect.
Argonaute Locked and Loaded
PAGE 100
Elkayam et al. report the crystal structure of human Argonaute-2, the ‘‘slicer’’ in RNA interference, loaded with a miRNA with roles in
development and cancer. Interestingly, miRNA binding confers remarkable stability on Ago2, locking this otherwise flexible enzyme
into a stable conformation. Their findings provide a framework to further understand the functions
of this essential enzyme.Stem Cells Gonna Make You Sweat
PAGE 136
Lu et al. identify four distinct stem cell populations in the developing sweat gland and show that
they exhibit different regenerative capabilities and responses to injury. The authors develop isola-
tion protocols that enable molecular profiling of these distinct populations and their comparison
to other glandular stem cells. They further show that only some progenitors produce de novo
sweat glands when engrafted into the mammary fat pad, revealing fundamental differences
between the stem cells that give rise to the sweat and mammary glands and the responsiveness
of glandular stem cells to their microenvironment.Cell 150, July 6, 2012 ª2012 Elsevier Inc. 1
FDCs Go with the Flow
PAGE 194
Follicular dendritic cells (FDC) provide a scaffold for lymphoid follicles, which facilitate the
encounter between immune cells and antigens. Chronic inflammatory states such as rheumatoid
arthritis or persistent infections can induce lymphoid follicles virtually anywhere in the body.
Krautler et al. now show that FDC arise from a specific population of perivascular cells expressing
platelet-derived growth factor receptor b. Revealing that ubiquitous blood-vessel-associated
cells are the precursors for FDC may explain the rapid de novo generation of lymphoid follicles
at inflammatory sites.
Ribosomes Check Their Engines
PAGE 111The exquisite fidelity of translation requires the cell to distinguish immature and improperly assembled 40S ribosomes from mature
subunits. Strunk et al. now identify a translation-like cycle that occurs during late cytoplasmic maturation of 40S ribosomes. During
this cycle, translation-inactive 80S-like ribosomes containing neither mRNA nor initiator tRNA are formed and then disassembled.
These findings suggest the existence of a quality control step duringwhich cells test the functionality of immature 40S subunits before
the final stages of ribosome maturation are allowed to proceed.
Wound Healing Trumps Polarity
PAGE 151
Cells, especially long-lived ones, must have mechanisms for repairing membrane damage, which arises from both normal wear and
tear and infection. Cellular wound repair entails reorganization of the cytoskeleton and relies on signaling proteins also involved in
polarity. Kono et al. show that, in yeast cells, laser damage triggers proteasomal degradation of polarity factors, allowing release
and redirection of cytoskeletal and signaling proteins from the yeast bud to the wound site and preventing competition between
polarity and wound healing.
A Chemokine Cascade Links Metastasis and Chemoresistance
PAGE 165
Acharyya et al. reveal a network of paracrine signals between carcinoma, myeloid, and endothelial cells that drives metastasis and
chemoresistance in breast cancer. Cancer cells that overexpress the chemokines CXCL1/2 are primed for survival inmetastatic sites,
attracting myeloid cells that produce prosurvival factors. Chemotherapeutic agents trigger TNF-a production of endothelial and
stromal cells surrounding the tumor, which in turn induces the expression of CXCL1/2 in cancer cells and the hyperactivation of
this prosurvival cascade. Blocking this chemokine axis may improve the efficacy of chemotherapy and reduce metastatic burden
in breast cancer.
Acetylation’s a Bad Influence on Skp2
PAGE 179
The ubiquitin E3 ligase Skp2 has been implicated in tumorigenesis, although the underlying molecular basis for its involvement
remains unclear. Inuzuka et al. report that elevated Skp2 acetylation results from the inactivation of the deacetylase SIRT3. This
enhances Skp2 cytoplasmic retention and promotes cellular migration through the ubiquitin-mediated destruction of the adhesion
molecule E-cadherin.
CRCT1 Takes a Memorable cAMPing Trip
PAGE 207
Long-lasting, experience-dependent changes in brain connectivity, such as those underlying
long-term memory, require new gene expression. Ch’ng et al. find that the CREB transcriptional
coregulator CRTC1 undergoes activity-dependent translocation from locally stimulated glutama-
tergic synapses to the nucleus. They go on to show that the dwell time of CRCT1 in the nucleus is
regulated by cAMP, suggesting that CRTC1 may integrate excitatory and neuromodulatory
stimuli to regulate the transcriptional changes that promote long-lasting memories.
Preventing Backtalk between Relatives
PAGE 222
Signaling protein families expand through duplication and divergence. By tracing the evolution of
bacterial protein kinases and characterizing ancestralized kinases both in vitro and in vivo, Capra
et al. demonstrate how a limited number of substitutions in specificity-determining residues can
insulate pathways and prevent detrimental cross-talk following gene duplication.Cell 150, July 6, 2012 ª2012 Elsevier Inc. 3
